Background: Harmful alcohol consumption in Germany is a serious public health problem: About 7.7 million adults in Germany can be classified as risky alcohol consumers, about 74,000 deaths per year are related to alcohol consumption, and about 1.8 million adults in Germany (18-64 years) are classified as alcohol dependent. A treatment rate of 9% of all alcohol dependent patients in Germany implies a lack of supply and misuse of medical care. The aim of the study was to examine whether family practitioners (FPs) and psychiatrists have sufficient skills to diagnose and treat patients with alcohol problems. Methods: A total of 6324 FPs and psychiatrists in the states of Saxony and Rhineland-Palatinate in Germany were invited to participate in this survey. Nine hundred seventy-four participants (90.3%/FPs) could be included in the statistical analysis (response rate: 14.3%/FPs, 21.6%/psychiatrists). Data was analysed descriptively and logistical regressions were used to identify predictors for physicians' ability to feel adequately trained to diagnose and treat patients with alcohol problems. Results: In comparison to psychiatrists, less FPs reported feeling sufficiently trained to counsel patients with alcohol problems (81.5% vs. 44.8%). Regression analysis revealed that FPs who felt not adequately trained had less experience with patients with alcohol dependence (OR 7.4), had attended fewer hours on alcohol addiction in continuing medical education (OR 4.8), and were more likely to be female (OR 1.9). A minimum of 10 h of training was associated with improved self-assessed competence. Conclusion: Harmful drinking is a serious public health problem, and patients with alcohol dependence represent a large and demanding patient group in primary health care setting. Our study shows that the lack of training is a severe barrier in the work with this patient group in the primary care setting.
Background
Alcohol is socially accepted as part of the daily life by many people in European culture. However, consumption of alcohol has become the third highest risk factor for disease and premature mortality in Europe after tobacco consumption and high blood pressure [1, 2] . The annual per capita consumption of pure alcohol among the general population of people > 15 years in 2014 averaged 10.6 l in the European Union vs. 11 l in Germany [3] . The estimated prevalence of alcohol dependence (ICD-10 F10.2: mental and behavioural disorders due to alcohol: dependence syndrome) is 14.6 million adults in Europe [4] . In Germany, 1.8 million (3.4%) of people at the age of 18-64 years are alcohol dependent (4.8% men, 2.0% women) [5] . In addition, approximately 7.8 million German adults consume alcohol in a risky way [6] (> 24 g alcohol/male and > 12 g alcohol/female per day) [7] . It is known that risky alcohol habits often start in adolescence [8] .
Annually, 74,000 people die in Germany as a result of increased alcohol consumption [9] . In addition, the harmful use of alcohol (ICD-10, F10.1: mental and behavioural disorders due to alcohol: harmful use), meaning detected consequential psychological or physical harm, can lead to other diseases such as alcoholic liver cirrhosis, pancreas carcinoma and other types of cancer as well as alcohol-related injuries and suicides [10] . The average age at the time of death is about 20 years lower among people with alcohol dependence than among the general population: among women it is 60 years and among men 58 years [11] .
Hospital statistics reveal enormous problems caused by alcohol as well: the diagnosis "mental and behavioral disorders due to alcohol" was the second most frequent single diagnosis in German hospitals in 2012 [12] . The numbers for in-patient treatment of alcohol-related illnesses have increased considerably in Germany over the past 18 years. While in 1994 there were 205,733 cases of mental or behavioral alcohol abuse, in 2012 this number had increased to 345,034 cases [13] , corresponding to an increase of 68% [14] .
Considering economic data, it is estimated that the total costs for the German health system due to alcohol abuse are € 27.6 billion per year. Direct costs are calculated at € 7.4 billion. In addition, costs of € 2.6 billion due to damage to property, crime traffic accidents etc. have to be taken into account. Alcohol-related accidents at work gain an extra € 1 billion, and indirect costs are even higher: mortality losses, lost work productivity, disability, early retirement etc. lead to a total amount of approximately € 16.6 billion [15] .
At the same time, primary health care setting often misses the patients with alcohol dependence. In Europe, the treatment quote of about 20% of patients with the psychiatric diagnosis "alcohol dependence" is the lowest among all the psychiatric diagnoses [16, 17] . The estimated treatment rate of only 9% indicates an insufficient and inadequate supply of medical care for alcohol dependent patients in Germany [18] . Thus, among the diseases of the central nervous system, alcohol dependence is the disease with the highest proportion of untreated patients in Germany [16, 19] . Based on an earlier German study, 80% of patients with alcohol dependence seek medical advice in the course of 1 year -in patients with alcohol abuse the proportion is 67% [20] . The critical point is early detection, diagnosis and treatment of patients with alcohol dependency, where especially family practitioners play an initial role.
Education and training are elementary requirements for early detection, diagnosis and treatment of alcohol dependent patients. Various studies indicate that further education and training do not adequately take into account alcohol dependency, and that the ability to handle this sensitive issue and to initiate adequate diagnostics and therapy in time is insufficiently conveyed [21, 22] . A former survey showed that 61.4% of German medical students received no or only a 1-2 h lesson on the topic.
Only 13.7% of the students referred to more than 5 h of lessons [23] .
The aim of the study was to examine whether family practitioners (FPs) and psychiatrists have sufficient skills to diagnose and treat patients with alcohol problems.
Methods
The data used in this study was based on a cross-sectional survey on the health care of alcohol dependent patients in primary care in Germany, conducted June to October 2013. The survey aimed to reach all accredited family practitioners and psychiatrists in the federal states of Saxony and Rhineland-Palatinate in Germany (n = 6324). These two states were selected based on the structural equity of these regions. All invited physicians were registered at the Association of Statutory Health Insurance Physicians (AHIP) or at the State Chamber of Physicians. The questionnaire and the response envelope were sent by post and a total of 974 questionnaires were returned, resulting in an overall response rate of 15.4% (14.3% in the family practitioners and 21.6% in the psychiatrists group).
Survey instrument
The questionnaire was developed on the basis of expert interviews. The first structured interview, supported by a group communication manual, was conducted as a group interview with a group of 20 family practitioners and psychiatrists from Saxony. Three further interviews were conducted with individual physicians. During the interviews, the items of the questionnaire were specified and adapted to describe the care reality. The questionnaire included closed-ended questions as well as three to five-point rating scales.
This survey assessed diagnostic and communication strategies that physicians use to identify patients with alcohol dependence. Furthermore, it assessed which barriers and potentials were seen in treating alcohol patients in the physicians' setting and whether they felt adequately educated, trained, motivated and legitimised to work with these patients. Moreover, the questionnaire included questions on demographic and physician-related characteristics. In the cover letter, anonymity was assured and a helpline was set up for further questions. Personal data such as name or address were not asked or stored; participation was voluntary. The study was approved by the Dresden District Chamber of Physicians (Kreisärztekammer Dresden) stating ethical approval not being necessary for this study, since no patient data was collected. Collection of self-reported data by physicians is in accordance with the German professional regulations for physicians,
Data analysis
Data were analysed by using SPSS Statistics version 21. Excluded from the analysis were questionnaires without marked answers on the statement "I am adequately trained and educated to work with alcohol dependent patients". After exclusion of these cases, a total of 748 data sets could be included into the analysis. For a description of the sample, first a descriptive evaluation using contingency tables took place. Chi-square tests were carried out. A p-value of < 0.05 was considered significant in all analyses. Conclusively, logistic regressions were performed in which all variables that showed significant results in the bivariate analysis were included "backwards" in the regression equation.
Mann and Whitney χ 2 -tests and U-tests were used to study differences. Finally, logistical regressions were used to identify those variables that influence physicians' inability to feel adequately trained to work with patients with alcohol dependence or with risky drinking behaviours. A p-value of < 0.05 was considered significant in all analyses. In terms of exploratory data analysis, the pvalue was used to show abnormalities in the reality of care.
Study variables
In the study, the self-assessment of the personal educational and training state represents the dependent variable. To capture the target variables, physicians were asked to indicate whether they feel adequately trained and educated to work with alcohol problems. The answer categories comprised of "applies", "does not apply" as well as "don't know". As independent variables, demographic as well as physician-related features (i.e. occupational years, time required for further education, number of patients, practice location (urban/rural) were selected for the model.
Results

Sample description
Most of the responding physicians worked in Saxony (61.6%), the remaining 38.4% were practicing in Rhineland-Palatinate. The gender distribution in the survey was nearly balanced (48.1% male, 51.9% female). The majority of participants reported working as family practitioners (90.3%) and were older than 49 years (66.2%). About half (51.6%) of the physicians were working in rural areas and the other half (48.4%) in urban areas. 71.3% of participants had graduated from medical school more than 20 years ago, 43.5% were practicing medicine for more than 20 years. More than half of the responding physicians reported treating 1000 patients or more quarterly. About one quarter (27.4%) of the physicians had attended fewer than 4 h continuing medical education on alcohol dependency. Only a small percentage (4.3%) had achieved the board certificate "treating addiction in primary care" (Table 1) .
There was a significant gender difference with regard to perceived education and training concerning the treatment of alcohol dependent patients: 57.1% of male vs. 41.9% of female physicians reported they "feel adequately trained" to work with alcohol dependent patients (χ 2 test, p < 0.001, Table 2 ). The age group of 55 years and older felt better trained compared to younger participants (χ 2 test, p < 0.021, Table 2 ). One major difference was seen between the physician groups (χ 2 test, p < 0.001, Table 2 ). The majority of psychiatrists (81.5%) felt adequately trained to work with alcohol dependent patients, while only 44.8% of family practitioners agreed on this.
Physicians treating several patients with alcohol dependence syndrome (ICD-10 F10.2) felt sufficiently trained for working in this field (χ 2 test, p < 0.001, Table 2 ): Only 35.8% of the physicians with up to six cases per year consider themselves to be adequately trained, while 84.8% of the physicians with more than 50 cases per year felt adequately qualified. A similar picture emerges by looking at the number of treated cases of harmful use of alcohol (ICD-10 F10.1). In addition, physicians having invested more time in continuing medical education on alcohol dependence, or holding the additional board certificate "treating addiction in primary care", felt significantly better trained than others (χ 2 test, p < 0.001, Table 2 ). No significant differences could be found in physicians' assessments between the included federal states: Almost half of both the Saxon and the Rhineland-Palatinate physicians felt well trained to work with alcohol dependent patients. Moreover, there was no significant relationship between work experience in terms of years after graduation or time after settlement or the location of the practice (urban vs. rural) and the assessment of alcohol-specific education and training.
Multivariate analysis
In the logistic regression model, the following factors were identified determining whether a physician does not feel adequately trained and educated to work with alcohol dependency (Table 3) : The most influential determinant is the number of treated cases per year of alcohol dependence syndrome (ICD-10 F10.2). Among physicians treating an average of up to six cases a year, the likelihood of not feeling sufficiently trained increases around 5.2 times compared to physicians who treat more than 50 cases per year. Another important factor is continuing medical education: the fewer the hours a physician spent on training on "alcohol dependence" after graduation, the higher is the risk that he does not feel adequately trained to work with this kind of patients: 27.4% of the physicians answered they had had "none" or "less than 4 hours", and 21.4% between 4 to 10 h of continuing education in this field. Regression analysis selected < 4 or 4 to 10 h of training time as an important predictor for not feeling sufficiently trained and educated (OR 5.15 vs. 4.88) compared to those who spent 11 or more hours on alcohol dependence training.
Physicians without the additional board certificate "treating addiction in primary care" had a 3.6 times higher risk of not feeling adequately trained. Compared to psychiatrists, family practitioners had a higher likelihood of not feeling adequately trained and educated to work with alcohol dependent patients (OR 3.1).
The same holds for female physicians if compared with males. Female physicians had a 2-fold risk in comparison to their male colleagues of not feeling well prepared to work with alcohol dependent patients. The Nagelkerke-R 2 value of 0.347 indicated a medium-sized explanatory power of the logistic regression model.
Discussion
Our survey on family practitioners and psychiatrists in two German federal states indicates that a large proportion of physicians, especially family practitioners, do not feel sufficiently trained and educated to ensure an effective and efficient care for patients with alcohol dependence. In comparison, general practitioners in the United Kingdom seem to feel much better educated and trained to treat patients with alcohol problems than their German counterparts. The positive assessment among British FPs regarding being adequately educated trained was twice as high as in our sample [24] .
Our study shows that attending continuing medical education of alcohol dependency and achieving the board certificate 'treating addiction in primary care' is associated with feeling more adequately trained to diagnose and treat patients with alcohol problems, as also stated by van Boekel et al. [25] . Also the amount of training hours was shown relevant: According to our data, a minimum of 10 h of training was associated with improved self-assessed competence. However, about one quarter of the physicians reported that they have had "no" or "less than 4 hours" and one fifth "4 to 10 hours" training time on the topic of alcohol dependence after completing their medical studies. This indicates there is a great potential for optimizing the supply of training to address the specific needs of care regarding the patients with alcohol dependence in the primary care setting. 
Missing values 15
Continuing medical education "alcohol dependency" 961 100 
Missing values 13
Board certificate "treating addiction in primary care" 970 100
Yes 42 4.3 With regard to gender differences among physicians treating patients with alcohol problems, female physicians in our study were more critical than males regarding their self-assessment of their competences and estimated being less sufficiently trained and educated to provide an effective and efficient treatment for patients. The more critical self-reflection among female physicians is also known from elsewhere [26, 27] . Nevertheless, advanced training should be offered to all family practitioners, especially in rural areas.
Training of physicians is elementary for improving the outcomes regarding early detection, diagnosis and treatment of patients with alcohol problems. There is a number of further barriers to overcome, such as patient motivation or inadequate payment, that are not that modifiable as organisation of training. The supply of an adequate amount of training is necessary, but the contents of training should be more in focus [28] . Training will be more acceptable and effective if it is tailored to the needs of physicians in the primary care setting. Studies suggest that training should include physician-patient communication as an essential factor for early recognition of alcohol dependency. Beside more focus on motivational interviews in continuing medical education, physicians should be trained to employ brief screening instruments [29, 30] .
Conclusion
Harmful drinking is a serious public health problem and the number of undiagnosed cases is high. Patients with alcohol dependence represent a large and demanding patient group in primary health care setting. Our study shows that the lack of training is a severe barrier in detecting, diagnosing and treating patients with alcohol problems in the primary care setting. Based on the study results, the quality and quantity of the education and training of physicians regarding alcohol dependency should be increased to improve physicians' ability to competent and result-oriented care for a large group of patients with alcohol problems in the primary care setting. Training of a minimum of 10 h is recommended in order to improve diagnostic and therapeutic competences regarding patients with alcohol problems.
Limitations
Although the response rate of our survey (15%) is lower compared to other surveys with smaller collectives of physicians, the large sample size of the population of invited physicians indicates sufficient representativeness of data [24, 31] . It can be assumed that the practitioners who participated in the survey do have at least some interest in this topic. Accordingly, it is possible that the quality of care might be more negative than suggested by this analysis. As in almost every survey without full census, the selection bias cannot be ruled out. 
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